Supplemental results, a detailed discussion about structural differences and similarities between pwtSAP97 PDZ2 and cpSAP97PDZ2. 
Supplemental results: Analysis of side-chain orientations of residues involved in putative pathways
Overall, in the analyzed crystal structures (Haq et al., 2012; Hultqvist et al., 2012) , molecule B of cpSAP97 PDZ2 is more disordered than pwtSAP97 PDZ2 and molecule A of the cpSAP97 PDZ2.
Lys327:
In the cpSAP97 PDZ2 structure, the side chain orientation of the new N-terminal residue Lys327 (Lys13 in the PDB file) is different in molecules A and B. In molecule A, the entire side chains of Lys327 and the preceding Ser12 (belonging to the tag) are well ordered. In the B molecule of the same structure, the electron density for Lys327 is poor, and an alternative interpretation where the density of the Lys327 side chain should instead harbor the main chain of Ser12 cannot be excluded. Nevertheless, the two residues Ser12 and Lys327 in the new Nterminus of cpSAP97 PDZ2 interact closely with Lys392.
Phe331 and Ile333:
The side chains of Phe331 and Ile333 have identical conformations in both molecules of cpSAP97 PDZ2 and pwtSAP97 PDZ2.
Lys352:
In molecule B of cpSAP97 PDZ2 the side chain of Lys352 points in a different direction compared to Lys352 in pwtSAP97 PDZ2 (distance of 5.8 Å between the NZ atoms of Lys352). In molecule A, the side chain conformation of Lys352 is in an intermediate conformation between Lys352 in pwtSAP97 PDZ2 and molecule B of cpSAP97 PDZ2.
His384 and Val388:
The side chains of His384 and Val388 have very similar conformations (less than 1.0 Å movement) in the two molecules of cpSAP97 PDZ2. In the two molecules in pwtSAP97 PDZ2, these two residues have identical conformations to the A molecule in cpSAP97 PDZ2.
Lys392:
In the cpSAP97 PDZ2 structure, the electron density map allowed fitting the entire side chain of Lys392 for both molecules A and B. However, weak electron density for the terminal carbon atoms (CG, CD and CE) and nitrogen atom NE together with the high B-factors indicate that Lys392 in the cpSAP97 PDZ2 structure is flexible. In comparison, the Lys392 side chain in the pwtSAP97 PDZ2 structure is more well ordered.
In molecule A of cpSAP97 PDZ2, the side chain of Lys392 makes a hydrogen bond interaction with Ser12 and extends to make an interaction with Asn377 of a symmetry-related molecule. Therefore it obtains a different side chain conformation compared to Lys392 in pwtSAP97 PDZ2 (distance of 4.6 Å between the NZ atoms of Lys392). In molecule B, the side chain of Lys392 does not interact with any of the symmetry related molecule and therefore attains a conformation more similar to the Lys392 of the pwtSAP97 PDZ2 (distance of 1.3 Å between the NZ atoms of Lys392).
Supplemental Figure S1 . Example of kinetic data for cpSAP97 PDZ2. The observed rate constants, k obs , for binding of six cpSAP97 PDZ2 mutants to three different peptides, were plotted against the peptide concentration. The slope in the linear range corresponds to the association rate constant of binding, k on . The extrapolation to 0 by equation 1 gives a good indication of the dissociation rate constant, k off , but displacement experiments were used to obtain more accurate k off values (Gianni et al., 2011) .
k on , association (on-rate) constant; k off dissociation (off-rate) constant; [A] 0 , the total concentrations of PDZ variant; n the total concentration of peptide (Malatesta, 2005) .
Supplemental Figure S2 . Analysis of side chain interaction pathways in the ligand-bound SAP97 PDZ2. A. Network of side chain interactions to Thr -2 and Arg -4 in the bound structure. B. Network of side chain interactions to Val 0 in the bound structure. In Fig. 3 in the article the network of pwtSAP97 PDZ2 without ligand (PDB code 2X7Z) is shown. Here we show the network of SAP97 PDZ2 (2OQS), bound to the same ligand as used in the experiments. Thick colored lines represent bonds that are conserved in both the bound and unbound structure. The predicted networks are conserved between the two structures with the exception of residues Lys404 and Thr394. Lys404 is close to the flexible C-terminus where the two structures differ in sequence. A mutation introduced to avoid disulfide bridges in pwtSAP97 PDZ2, C378A, is close to Val374 and might alter the side chain interactions for Thr394. These effects underscore the potential of the energetic pathways to respond to mutation. The cut-off for the van der Waals contact score was set to 0.0033 in these networks.
Supplemental Figure S3 . Analysis of side chain interaction pathways to the ligand position Val 0 in PSD-95 PDZ3. A. Networks of side chain interactions in unliganded PSD-95 PDZ3 generated from the PDB file 1BFE. B. Networks of side chain interactions in peptide-bound PSD-95 PDZ3 generated from the PDB file 1BE9. The residues are colored according to experimental data from Gianni et al. (Gianni et al., 2011) . All of the side chain interaction pathways were identical between the bound and unbound structure (thick lines). The residue Phe340 has a possible shorter pathway, which is present in the unbound structure but not in the bound one (and not shown in the figure) . The cut-off for the van der Waals contact score was set to 0.003 in both networks. See also Figure 3 in the article. Supplemental Figure S4 . Analysis of side chain interaction pathways to the ligand position Thr -2 in PSD-95 PDZ3. The network of side chains interactions in PSD-95 PDZ3 was predicted using the same two different structures as in Fig. S3 . A. Network generated from the PDB file 1BFE. The cut-off for the van der Waals contact score was set to 0.01. B. Network generated from the PDB file 1BE9. The cut-off for the van der Waals contact score was set to 0.0026. Experimental data are from Gianni et al. (Gianni et al., 2011 ))The thick lines are pathways that are identical between the two structures, and it is only the pathway for Gly331 that differs. For PSD-95 PDZ3 it is clear that most coupling free energy is transferred via Ile327. The corresponding residue in pwtSAP97 PDZ2 (Ile333) is also the most important one for transferring the coupling free energy to Thr -2 . See also Figure 3 in the article. A.The NMR structure of unliganded mouse PTP-BL PDZ2 (1GM1). The cut-off for the van der Waals contact score was set to 0.0038. B. The crystal structure of unliganded human PTP-BL PDZ2 (3LNX). The cut-off for the van der Waals contact score was set to 0.0014. C. The crystal structure of human PTP-BL PDZ2 bound to the peptide EQVSAV (3LNY). The cut-off for the van der Waals contact score was set to 0.0019. The thick lines are pathways identical between all the three structures. The experiments were performed on mouse PTP-BL PDZ2. There are 5 amino acids that differ between the mouse and the human homologs, which is likely to generate some differences in the networks. For instance, the residue Leu66 has a possible pathway in mouse PTP-BL PDZ2 that is shorther than the one conserved between all structures (for instance directly to Leu94). See also Figure 3 in the article. Supplemental Figure S6 . Analysis of side chain interaction pathways to the ligand position Ser -2 in PTP-BL PDZ2.. The NMR structure of unliganded mouse PTP-BL PDZ2 (1GM1). The cut-off for the van der Waals contact score was set to 0.02. B. The crystal structure of unliganded human PTP-BL PDZ2 (3LNX). The cut-off for the van der Waals contact score was set to 0.0014. C. The crystal structure of human PTP-BL PDZ2 bound to the peptide EQVSAV (3LNY). The cut-off for the van der Waals contact score was set to 0.002. The thick lines are pathways that are identical between all the three structures. The only residue that is not connected to a ligand-interacting residue via a network conserved in all the structures is Val33, which has a rather low coupling energy. It is possible that the differences in amino acid sequence (five positions) between the mouse and the human PTP-BL PDZ2 genererates this difference in the networks. See also Figure 3 in the article.
PTP-BL PDZ2
Supplemental Table S1 . Kinetic rate constants for pwtSAP97 PDZ2 in 50 mM potassium phosphate, pH 7.5. The data for these mutants has previously been plotted as linear free energy relationships in Haq et al. (Haq et al., 2012) a Extrapolated value from a plot of k obs versus [peptide] (Eq. 1). 
